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ABSTRPXT 

The process of acquiring knowledge from texts is 
considered from two perspectives: the learning of the individual 
facts in the text, and the integration of the fa::ts into a, coherent 
representation reflecting relations among the facts. The former 
process is presumed to depend on the linguistics content of the text, 
while the latter process depends primarily on the text structure or 
the manner in which the content is organized. The acquisition of 
information from a text can be influenced by alterations to either 
process. Repeating structure across successively presented texts 
facilitates memory for the later passages. This suggests that 
knowledge of text structure is used to guide encoding of specific 
facts. On the other hand, repeating some text content in passages 
with different structures produces interference in learning of the 
new content in later passages. The implications of these results for 
the selection of instructional strategies are discussed. (Author) 
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AtiJ tract 

The [rocA}Zi; of anquirinp, knowlecie fro:T. texbo is coriGiderec 
froiT two |.t-'r:;,p-^ot: ive3 : tiie l^r^arnim^ of th.^? incivicual fact.3 in 
the text, anc t\\e in te ^',r.it ion of the facto into a cohf^renb 
ret r^?3etitabio!i ref lectin''^ relationo aiionn, tlui facts. The former 
{.rocess is {.resi^.^Tiec to cei^enc on the linn,uistic f?.ontent' of the 
text, while the latter {.rocess cei^onds [.ria-arily on the text 
structure, or the xanner in whicli the content is organized. The 
acquisition of information froir a text can be influenced by 
alterations to eitlier [.rocess. Re* eating structure, across 
successively presented texts facilitates (Temory for the later 
passages. Tl^is sup^p^ests that knowlec^e of text structure is used 
to guide encocing of -specific facts. On the other hand, 
repeatino, some text content in passages with different structures 
produces interference in learning of the new content in later 
passages. The implications of these results for the selection of 
instructional strategies are ciscussed. 
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The acquioition of knowl^^c^.e ttirouT,t\ readin^^ text is a 
cori-iTon oouroe of leaniirip, in an instructional r.^^ttinF^. In a 
tyi-ical learninr; environiient , a stud^^nt nf.ust study texts 
oontaininj, information on re.latec toi.ios and situations and 
integrate that information into a coherent '<:nowled(5e 
rei.:resentat ion . ^s any ecuaator knows, ttie knowledp^e actually 
acquirPG by a stuaent in tliis situation is .only a small subset 
of all to-be-learned information. The research reported in this 
taper investi'iates the influence of the structure of presented 
textual inf orrT'ation on ttie learninf^ of related information. In 
essence, ttte followinp^ question is addressed: Vhen sets of 
topically relatec material containing sheared knowledge are to be 
learned, how are they best presented to the learner? The 
motivation for this research has been to discover those 
techniques for organizing information that optimize learning. 

Our approach to this instruction problert' has been 

to manipulate experimentally what knowledge is available to a 
learner (the TRAINING material) and how well it is learned, and 
tfien observe how that knowledge influences the acquisition of new 
information (the TARGET material) that is related to the training 
material. This general method has a long history in experimental 
psychology, especially in paired-associate studies, and is: 
referred to as the proaction paradigm. In the research reported 
here, we have triea to use as experimental stimuli meaningful 
texts in an attempt to approximate normal learning environments. 
This has necessitated the definition of more complex 



r'jla ticii.oLipj betweoii traini>v.^ mi-.c tarp.f?t fiaterial.:; an«j a morn 
oo(T i.lex cvharactt?ri.:ation of what a 3uL jeot ha:3 l':iarru?G than ir, 
cu;3tOfTar\ in bracitional v-.M^-tal bi^arnir;^; ex [. in en t3 ♦ • 

For exaiT^le, J have ^revioa::^ly Gi.:.tinp,)Ais[:eG two tyres of 
knov>/leGie in textc; nbiitainin" event 3equenoe:3: content and 
narrative structure (Thorncyke, 19 77). Uarrativ^-> structure, can 
te thiou^iht of as a oyntactic structure for de^Gcr it inp, well-formed 
Gtories. It extrcGGeG text-level knowlec^e atout the 
or -viniza t ion of events -in the taosap^e: the setting of the 
|.a:33a-ie, tlie 'T,oal of the main oliaraoter in tlte fassafje, the 
events comtriJinn atterr^.ts of the main character to achieve the 
^^oal , ar^G the resolation of the initial problem. The rules for 
t^ie or-^-anisa tion of events into a i. roblem-3ol^ in^ sequence can be 
exi.ressec incefencently of tlie particular selection of 
characters, ooals, or particular actions,, Tliat is, the 
situation-event contino^encies tliat cViaracterize .the oroanization 
of events into ei.isoGes and episoces into plots provide a 
grammatical description of stories, just as a linguistic deep- 
structure re presen tat ion characterizes intra-sen tential 
rela tionsl:ips . A story encoded according to this structural 
analysis is represented as a hierarchy with intermediate nodes 
corresponding to abstract structural elements of the plot 
organization and terrrinal nodes corresponding to actual 

propositions from tlitj story. Text content, on the other hand, 

i 

expresses knowledge at the level of individual sentences. The 
content of a sentence is represented by both a syntactic 
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otriicburo anc a i:iOrT.ajit ic otraqtqro. The. oenrantio :3truntare 
consists of a r-Plabioti , or LC^iQ.ia'At Q » ^^nc its art^uirienta , or 
cetail3. Tliir. ciGtinction between text structure and content hc\3 
been noted elsewhere in discussions of text "rriacro-structure*^ and 
'rracro-structure" (van Dijk and ICintsch, 1977). Research in 
cognitive psyclioloiy has recently investigated the memory 
ret-resentation .of both text structure ( Rumelhart , 1975; 
Thorndyke , 1977; Handler and Johnson, 1977) and text content 
(Kintscli, 1974; Ileyer , 1975; Frederiksen , 1975). These 
cistinctions will be useful below in characterizing the kind of 
inf orrria tion a learner acquires from a text. 

VAien a^'person reads a text, the knowledge that he extracts 
frorti it includes not only trie incividual facts, but the 
relationships among the facts. This latter knowledge permits him 
to integrate all the information from the text into a 
representation in memory that is not merely a concatenation of 
sentences. Rather, the memory representation will reflect the 
organization of sets of sentences into higher-order functional 
elements that compose well-formed texts. Thus learning from text 
is assume:: to require the acquisition of individual facts and the 
combination and integration of these facts into higher-order text 
structures. If this is true one ought to be able to improve 
learning of a text either by facilitating the learning of 
indivicual facts or by simplifying the the integration process. 
Methods for accomplishing both goals are proposed and examined 
below. The latter technique is considered first. 
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Transfer gJi Structure 

.In OViO ex^eriiTient ( Thorivji ke , 1977), subjnoto w^-ir^ t^eQeiitoc 
for 90 aecoiiGG a narrative ^acGap^e of an ^"oxirr.ate ly 200 Wopq^ to 
stucy and lT*3arn . The text waG a narrative account a 
liy I othetical island on whicli thG inliabitants tried to '-^in 3t->nate 
a[..[.rovdl for the construction of a canal. Followinp, thi-^ ^tory, 
subjects were i.resentec a seconc story .of the sarre lenr^t^'^ to read 
and reriierT.ber . After a short celay, subjects were asked to r«oall 
Che entire seconc story. Tlie second story bore one of three 
relationship.s to th.e first ccory. In the REPFIATED STRUCTURE 
condition, t[\e seconc story h^ac a narrative structure iaenticaX 
to the first story but entirely cifferent content. In this 
concition, the second story was about a farrtier wnose anirrials. ^^ere 
trying to convince bin. to build a new barn. The role of the 
events of the rtory in the '.rotlerr-solvino framework were 
icentical to those of the first story, but the topic, characters, 
and particular actions w^jre completely unrelated i-^ the two 
stories. Thus a single representation of a narrative structure, 
forrrrtilated according to a gra'Tinr'ar of plot or gani/^^ tions 
liorndyke', 1977) , was used to produce two sto.ries with unrelated 
details. In the REPEATED CONTEMT condition, the Second story 
repeated some of the semantic content of the first story in a new 
narrative framework. That is, the second story was about the 
farmers and senators of the island engaged in a new, Unrelated 
series of episoces. In this conciitioa, then, the representations 
of narrative structure were different for the two storie.s , but 
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the characfcero in the ntorioo woro . In tho IJNRELMEO 

nonditrion, the :3econd r.tory shart^c neither contf>.nt nor narrative 
Jtruature with the first 3tory» !hnce , this Gtory aerved as a 
oontrol condition a^ainot which to ii.eaaure the tranof-:^r f3ffectfl 
of structure and content. 

(Across all sutjocts, the rrean free recall for the facts of 
1JNH'2LATED seconc otory was 5 . However, in the REPEATED 
STRUCTURE condition subjects' recall irT)|: roved by 22% over the 
control concition. On the other hand, recall of the REPEATED 
^ CONTENT story was cecreased by 28% relative to'^ the control story. 
These results were interp.reted as evidence for the use by 
subjects of orjjanizin? fraii.eworks for integrating the facts of a 
text. In the, REPEATED STRUCTURE condition, subjects learned 
during S^ory 1 presentation a structure for encoding the story 
events into a well-formed narrative description . This structure 
consisted of a hierarchy of abstract conceptual relationships 
among characters, goals, and event sequences for attaining these 
goals. U'hen the second story was presented, subjects could use 
the same framework encoded for Story 1 to encode at the terminal 
noces of the hierarchy the new characters and events of Story 2- 
Hence the task of learning the new facts was siajplified by the 
prior learning of the integrating structure. 

Other experiments (Thorncyke , 1977 ; Experiments I and II) 
have confirmed that learning an organizing framework affects the 
ability to l«.arn individual facts in a text. the same text 

9 

■ o 
ERIC 



content wmj j ptuient^-^c in -i vurieti of a.eanin'^rul truo tura.l 
forma, corrit.rohon::;itilit\ ann ::u.).b;.u>(]i,u;Mit rooa'll of tho tf>xt wopo 
founa to te a tTiOntonical l\ inoroauin*', fanotion of the structural 
oirTiilari t:^ between the text ano a wol l-forrT'^Mi f\oal«a:Lreo t'r>c 
narrative (ao cefir.oc: bku> ^ra»inar). That , tiio eano of 
learning a fact af.|.oarn to be cevteuicont on thfi context or 
^truntm^e in v/hich that fact is {.reaontec, a:-:^ well a^ how well 
that structui'o 13 |.reviously learned, 

flowover , in tho RKPliATlf.^ C.)!>IT£NT condition the tranoferreo 
inf orrra tion norr^risec [.articular (.recicates of the settinn^; 
naxelj , location a'^.c ch.araoter inf oriT.ation . But in 3tory 2 the 
characters {.reviot^^ly learnec were a;3;3in^ned to different roles 
and rela tionshit- s than in 3tcry 1, So the benefits for learnintj 
3tory 2 of transferring some detailed information (th.e character 
names and location of the events) were outweighed by the 
incerferinn, effects of havinjj integrated those facts in a way 
inapprot-r iate for learning Story 2. Thus net interference was 
observec for*^ Story 2 learning in the REPEATED COfJTENT condition 
relative to the U;'lRELATt£D concition, 

Lcansfer of Concent 

It is often the case that a student must learn several facts 
with tkie same general forrr. Tn this case it may bo desirable to 
facilitate learninn of the individual facts that share the common 
form. The constraints on the learning of several facts with 
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In wh'ich traiii-U^or ^:^rrootu of ;3tPuoturM» worui teated at tho level 

of inaiviaual fant^ within a toxfc, in fc^'ia otudy a aubjoot waa 

requirQQ to loam facta ttiat uharea oorT'it-on tredioateo and topics 

but differec in detailec UnovAk^dP^^^ , a oltuabion coa.rronly faced by 

a learner. For exarr^le , one :riicjht want to teach the following 

inforaiation about flount Ruutimore: 

'Mount nuahR.ore hao four fi^jureo reprenented on it, 
Oeorge Wa^hin^ton wa3 the fir^^t President and lived at 
Mount Vernon, Tliorr.aG Jefferson was the third President 
anc lived at flonMcello. Abe Lincoln was the l6th 
Presicent and lived in a los cabin, Theodore Roosevelt 
was t\ie 26t\i Presicent anc lived at 3aganr;ore Hill/'' 

One way to conceptualize the knowledge contained in this 
description is to note that '^Person i was the nth President and 
livea at location 1** is a predicate refeated four times with 
cifferent aetails each tirtie. The repetition of predicate forms 
across the four sentences mii?ht be expected to facilitate 
learning of the presented information, since the knowleage of the 
predicates could be used to encode new details in already 
existing predicate structures . As pr'edicate structures are 
repeated, their strengh in memory should increase. Thus as 
learning progresses, acquisition of new facts should be 
facilitated by increasing memory strength of the semantic 
preaicate . 

In acdition, however, changing some details across 
occurrences of the predicate:, sh.ould produce competition for 
associations between the changed details and the predicates. As 
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loarnoa aotaiU. i\Mi)vfCiVin^i nffonta ;3hou.la liavo ntvvitiv^> 

of feet on loaniimT;. Tlkor^.^f or^^ , tiiO nuabur ot' ret>:i titiona of 
tiio jhart-^c atrucburti i.) tncreajtu*: , tru^ro ohoulc: bo Initial 
facilitation of .U?arn ii^.^i (aa^> to ttM^aioate repetition) fo.llowtjo 
ti in tv'P feronce in l*>arnir»'i (cuo to ootr i h t i t ion for aaoociationo ) 
(aaj^^-C'-Rotii, "1977 0 . 

In an exjorirrent af»::.i-;noo to tont thone iiy t otht^oo::. 
(TKornci kir? , 197r>) , i.n.U' je^^t.: wttrvi [.reo^ntea n [.aona^v^: in 
auco^^^Gion (n=1,.?,3,4, or B) that wer*:? ciffvjrent oxarr.fl^^G of th^ 
cane c>onera.l concoct (e.^., jan;3a^3.^-^ about n diffor^nt 
■ o/on.2tellationa) , followt"?c ty a taroet {.acoatje for otudy and 
recall. Each sentence in th.o tarn;et i^aasan^^jo had a corresponding 
aontence at the sarre aerial joGition in all n training fiassaf^eG 
that tore a (.articular relationshit to it. For exartiple , su^Fose 
;jenter;ce 5 of th.e target ^assa^je was 'This cons tellation was 
originally cliartec at Palorrar Observatory^'. Then sentence 5 of 
all prececin«i constellation {.assa^es was one of three types. In 
the REPEATED condition, the entire sentence (predicate and 
cetail) was repeated intact: (i,e,, ''This constellation wa.s 
originally chartec at Palomar Observatory*), In the CHANGED 
condition, the precicate was icentical but the detail was chan^^ed 
for each, of the n jassa^es (e.g,,'»This constellation was 
originally chartec at Mount l/ilson Observatory^' rr.ight be one of 
the n sucli prior sentences). In the UNRELATED condition , there 
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was no Girr.'ilarity between ttie target sentence and the 

corresponding traininjj sentences (e.ij., "This constellation is 

part of a gaseous net^l-a-^' R.ight be one such sentence.) 

The relationship, of interest was how recall of a fact , both 
precicate and detail, would be influenced by the type of 
inf orrr-a tion transferred amonfj passages about that fact and. the 
nuiTiber of prior exposures to the information. The results are 
shown in Figure 1. Th*e '*C-' point on the abscissa is the mean of 
all target sentences in the UNRELATED condition. Mote that for 
the REPEATED sentences, recall of both ^r^cicates and details 
increased with number of presentations, demonstrating the well- 
known effect of repetitions on learning. Similarly, recall of 
the- constant predicate in the CHANGED condition (i.e., '»This 
constellation was originally charted somewhere'') increased over 
number of presentations, even though the detail associated with 
the precicate variec across passages. Thus the practice effect 
obtained for the REPEATED sentences was also obtained for the 
repeated portion of the CHANGED sentences. Such selective 
facilitation of predicate learning has also been demonstrated in 
a retroaction paradigm (Dower, 1974). 

On the other hand, recall of the CHANGED detail, that par.b- 
of the sentence that varied across texts, was initially 
facilitated, then interfered with, and finally reached asymptote. 
Thus prior training on the CHANGED predicates strengthened their 
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Fig, 1 — Free recall of facts from a text as a function of type and 

frequency of prior knowledge presented about the facts 
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memory re|..resen tation and facilitated learnini^ of the associated 
details until the interfering effects of corripeting associations 
producec decrerrients in recall of the details. This inverted U- 
shapec function demonstrating the combined effects of 
facilitation and interference curing learning has been 
demons tratec with otlier tyi.es of experirijental materials as well 
(Hayes-Rotl^ , 1977a) . " ' • 

In anottier experimental condition , it was found that 
celayin^ the presentation of the target passage for 24 hours 
after the training sequence produced no differences in recall of 
CHANGED details across number of prior proactive passages. That 
is, when training materials preceded the target materials by a 
long time interval, th.e degree of learning was independent of the 
number of prior presen tations of the shared predicate. This 
result is shown by the dashed lines in Figure 1. Fur therriiore , 
for a given number of prior presen tations of a predicate , less 
interference was produced by a 24-hour interval between training 
and target presentations than by immediately following the 
training material with the tar ge t material . The superiority of 
recall in the delay condition suggests that interference cue to 
competing associations among related items can be eliminated 
completely by reducing the confusability between the training 
materials and the related to-be-recalled target material. 

Clone 1 us ions 
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The results presented here on the influential nature of 
structural contexts on the learning of facts contained in ttie 
contexts may h.ave important implications for ttie desion of 
instructional texts and techniques. Some of ttiese implications 
are described below in the context of the experimental results 
reported here . 

(1) Knowledge of the structure of material can facilitate 
learning of the material. That is, knowing in advance the 
context in which a fact will occur and the relevance of the fact 
will facilitate learning the fact. This suggests that effective 
teaching materia:.; and procedures might emphasize the 
organizational and structural characteristics of the to-be- 
learned material. One might, for example, teach a subject domain 
in a top-down hierarchical fashion, by making explicit during 
initial exposures the general form or structural characteristics 
of the material to be presented, and gradually increasing the 
degree of detail and specificity. Thus initial learning would 
consist of acquisition of the appropriate general structure , 
while subsequent learning would require the acquisition of 
detailed facts to fill out the overall organizational fraiT'ework. 
This presentation .strategy has been termed "web teaching" 
(Norman, 1973). This instructional strategy might be 

implemented as both organizational and spatial phenomena: 
material organized in a structure-sensitive manner might be 
presented with visual cues such as spatial organization and 
segmentation. _ Such a method woulc exploit the power of mental 
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imasery a3 a storage and retrieval aid as well as utilizing 
optin.al oroanizational characteristics. The use of structural 
inf orrTjation as an advanced organizer has been proposed elsewhere 
(Ausubel, 1953; Mayer and Greeno , 1972) and has been occasionally 
implerT'en tec with some success (Ward anc Davis, 1939). 

(2) Making available to a learner facts that can be 
substituted for a to-be-learned fact interferes with learning. 
Such substitutions can consist of either new relationships among 
previously learned concepts or details thac share the ,.sarT'e 
sertiantic precicate. Conversely, however, ttiis interference can 
be minimi zee by instructional techniques that highlight the 
differences between the potentially confused facts. Such 
techniques might include a) spacing the learning of the related 
facts over time, or b) changing the surface features of the 
related information by embedding it in varying syntactic forms 
(Hayes-Roth, 1977b). Both techniques appear to permit shared 
structures to be learned and transferred to new contexts 
advantageously while particular contexts remain differentiated. 
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